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[ f»*JB4 ] wEft^Bwra^i^watf 1 ~ 3 0 * 

m-CASHI^Sl~30V^3i)Hwie«^18fii. 

5 ] ttSft^NWMi, BHfc* ? y. 8Mb-* 

< i: i 1 ar* 1 1 - 4 vffiM;:! emo^m 

0 0-60 6 XXttJft Lfctt . Wtth Zkizj:*)ftt> 
[ff#«9] fr&MUKi* afflKftTSKi:* ^ 

mm 1 0 ] flne*ttt4MJi<i, a ■ x 

< k 1 1 9 fciE8«»e*ffi. 

Hfc, ft^fte^*£ffiXtt*SLfc«K 2 0 or 

[ h^js 1 2 ] ttieac^^fctt, $ ^ fcfs*Wf« 
mmt. miimftmizmztitzmmfrk* 

IWi* fctt*« Lfctt, 2 0 OtllhtM LT ft 
[11**14] .'.»*«l-12fc:iea<03l6Kii:. . 



mm&<o%mm£®tmi-z>mizmt>ti*:M 

[000 1 ] 

tzmm&vftwmmt,zmz>i><7)z\ mzmmrn 

[0002] 

m%oMm mmmitmnmiz. yva>±m 

[00 03] L*»U 1 9 9 l^n— fv?.JM*&<r) 
M. ^yyxiMM*^ 3t«ISt^** s 7. 1~ 
7 . 9 %«O^K4l»S3fHIS¥«flb^fftft KNatur 
e, 353, 737 (1991) K TXtZ 1 0%ZM 

mi$. mmtfvzmwLktzyvmY-rmitzxam 
m&mmmi. z^zTtf-mmti-fycDZii 
nmmi. z<m^9y®^>m^)VT~^m 
mmm&mt ixmzittz&mmmftmmm 
mmw9*mi±£&&ztit:m.i'*y 

Mil #5*3S^?«ate^3*i*£i:teJ:9?BJS 

«aa^f 4^«rt«Kosi«isBi<ow^) #700 
~8ook**v*. znzozm&zirt&i&twsm 

mmmz&t&t ix, mmtzti* oti 
x^i. 

[0004] -u. zcd7u •yy^^nm.immmy 
mfct ix. w/f^y 4ivj**m^hzbifim& 

tlX^6. MUf. 2nd World Confer 
ence and Exhibition on Ph 
otovoltaic Solar Enegy Co 
nversion, Vienna 1998($fc3tei$ 

WD Mi. mi.klXXVxi~uyTU7?u-h 

(PET) 7 4)UJ»$mi. i<7)PET7^;UA^ffi 

iz4 w*) a • zx®m ( i to ) mm uzmm& 

tlX^l. 
[0005] 

?7 4/\sj*zmw z<7)m^m^7 ^ )i^A±izmit 
i-?ym*nmLxti:hnft=f-7 < ivmrvvv ±>v 
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*). #7X£^fcLTffllva^i§££kL 4 5 0-C 

tihrnfr? ym&ifyx&mm^xm it:%nti- 
?>m<o± o ma-* >®±tfm itimit+ry 
Mm&zttfxz-f. u^xitMrn^Mit^fymt: 
m^i-iztmmxbh. zti^m^t^, mmte 

2 5 0 )V9X ( 0 . 2 mW/ c m* ) X*mh%W&%. 
( J sc ) 1 5/iA/cm\ mtmS. (V oc ) 0.48 

v, mm=F ( f f ) o. 6 7. m^mm ( v ) 
2. 3 mmmmmmcoz<mi>tifzi>cD 

[0006] *wm. zcoxo %wmi,zm?>-x%zti 

% < mi-x'hmMz*!®* w^Kwe«!3«!!»** 

[0007] 

ftix%z>% i mm£mt, tm^-mw-m^m^-m 

mm zhx^h mmmwa t 

[0008] i?ffi3t*»*Mi. mzzwmm-®^ 

izmmwmmm zn&xo iztm $ nx ^x.mi 

[0009] mi&nKm^mt. mwznwwr 
bjyjuxv^isym'fo&ztff&tlw 

[ooio] mzmmmarmom&tf 1 ~3 o n m 

[ooiij me****!!, mtr?y. iwt:-* 
y. mtxxmmms^x vtthwpvm&ihwt 

<ti>imx*>hc\ti)Wtl<. ^fL«** 

m\ttzitm<&mft=Fit£mt ki£4oo~6oo 

XrOftjKLfcft, fmthZtizX *)%htlhi>cr>X& 

zMtyemmwi ■. 9-5 ■. sx-hzztrnt 
[0012] ffiearew*; mMmBRt , em 



i< % i?ie^«tt^m. yi/*7d* ■ xx 

[0013] Hufa5fe¥^«£«^^{i. MJWMfflR 

fc. 3e****^r«*a«xti*«ufca, 200^131 
[0014] *#pj*>3te*«Hi, ineft^ttfc. $ t> 

[0015] *?&BJ!c7)#¥j£tt«£J!f;t JMK3£t*- 

&ffi*fc»i£i8l,fc1*, 2 0 0°COhT«LT#^ 
[0016] *fWBW*ft!mKfitt. JJZ*»#o#* 

[00 17] 

[0018] C D *»>B-Cfflv^n63t 

[ 0 0 1 9 ] HI It. 1 a Sr^rfS 

^?LKSf4HPRlWR*Bnii0**LT*J'3. 0214. 
£ <nm3tm=M 1 ^0^?L 1 a rt fc: jK^* 2 36*fia* 
SfiSfcfcfcfc, ^?L«aWH t K1^1iiC* i m»#2 

[0020] 2 iMHUKWffm 1 ^^7L 1 a 

rtfcfi«*s*i* ^ k izx o , $>nmft=F®vm. 1 a 
nmtt?® i ifcflwsn^*^*! 3 tsjgft 

U twtt*, **»**«]: 0^<«»Lfe^Wv^ 
[0021 ] *»«'Cfflv^n6^?L««H t l« 1 tt, 

Ax-btM x < s mwizte. mmum v?h?7 

)1>*Z3XJ-Uy (ePTFE) , mm-t)l>n-x^ £Jl 

mvxj-uy. ^nmux^ymcom^mm 
wa>tih. z-tit><r)oh. tt&mm. mzwm.. 
mmm.) . ^it^mtsmzmxh t ^o&frb , 

%W%JinXVT-Y ; ?7)V*UX+Vy (ePTFE) 
K##*L<fflH&*U. IWfetttCft*l6PTFE*K 

TTifcfKf , 2 0 0*cm±. t < « 3 0 0°CW&<r) 
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ixwm-iz t a*?* s . 

[0 0 22] ZZX. ffiff£?lfW?t;^h?7/M-nx 
f-py (ePTFE) #VThJ7)W-aJi1-U 

y (ptfe) <r>7T4vwy-*fflmffltm&-t 
imtiz v ^tm^trmw 1 1 . zuzmuz 

[0023] %WStfS&=m 1 «WWi, 3c£U:#¥ 
SWWB 3 £$j£-rS<9fc-hfr&JSt*T\ 1 ~3 0 u mm 

mmxmtmsmm z t vx-zhnrnmn-m 
ti^.mmztt. 0. 5um&jjfi«ti<. 

20w i"3*4L<ttl O^m, L<t2 
5 ;um 0. 5//miMTT1i££&ft¥$tt/I3 

?UWf 1 e>asi la^$ll ftfcfl.fi** 0 . 
l/imJaJu&<ff*U<, «fcO*F*L<«lj«mfiUb-C* 
S . 0 . l/i m*»"Ctt» S?L 1 a 2 Z% 

mzv&ztmmtz&KMz^ &mmm%>o. 

Z fcSfl, 1 a rtfcft#3r*a3fc¥*tt 2 <T t 

[0024] jijiM^TLWS^T-^ 1 ^S?L$(i. e P 
TFE^, £?l#5 0~9 8%ga#SF4L<, J: 

0»4L<(i8O~9O%T'J>S. £?WW5 0%*St 
Ttt, me#6ftWfc2*^S<&9irrt. ft« 

b. K3SlfcWSTLTIR9ftv^<<*4. £fc2fl# 

7 < A>J* £ fflv Mi b £ OX 'J -y h 0 Z b iz 
tthfrtoX'hh. 

[ 0 0 2 5] ZZX\ mum (%) (i. T**»fe*ftft 
ill.. *Jt*^S>-S^«. JSiiffi^?L^^^ 
*«teR-t4*m<0H<0ifca-C* 0 . Wxtf e PTF Etf) 
%^«^Urh7 7;^nxf-uy<7)Jtfit'S)l>2. 2 

s?L^= (Mim-^mim) +n&mx 1 o o 
b#*>bixrzmhh. sw. b. p. im?)±.miz2 



ftfc?lfi=0. + P. 
[0026] 3fe¥$ft2 U-Cli, JfcfcJ: «5 fflSLfcx 

f-^^iw-hu^A. -Jsrmiwhteb' 
tfwfbfi* zhbnohmmmMvzm&m* 
mmm**v>%ftMRm<7)mmb lx\±. mm 
mmm^mit^y. wzT+t-vwmw-tyw 

[0027] zti^^mmt. ®* {-mmi- 

5 0nmgjg) ^fflV^TiiV^L. m&-B3ltiiLlX 

ziimtitzftimfomTm^xhXK. mi<i* 
ffimmmtttK4W ! mtm=?&m-r& zbx- 

[0028] 0214. X^mfrb LX. 2 

2 b i 0 imepwem#m 3 - 

[0029] -mizytmmt. mmmmb ixm 

(Witf, «aaan**^tt<o»<fcf-^y st- 2 1 . 
B*7x.u>>ji>mi&*t(OP 2 5 ) -k^z &m\m$ 

[0030] ziiMitimmt? 2ab lxh. mm 

iiZ. 4 0 0"CfiLh. 6 0 0rOT"CM^L. ^ffivStt^PJ 

x\$m\mtt?it-£mm$:Z it&zbizx*) m& 
&itib(om&L<m^tii. mmzte, mt 

tzmmz. fttim^xfti&z&xfttmft^-z h 

&WKU C^)^*'<-^h$-4 0 0-6 0 0r, ft 

ti<i$4 5 ox:n&x'm8.-thzbiz£t)nt>tii , 

Z<7)i.o^zLX^hixh$'ll'&%^mwm-2^t. * 
1 <X^* { , M^^^c i. *)&mZix& bbh 

fz. m^zx-yxm^tifimmmmmmmm 
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c oo 3 1 ] ziizmmwwmmm^m 

-SCi: 4 . ifc. Wit LTJiT-fef-^T-fc h 

m%miximmm?itnmb ixit. mam 
xfiak-tz hox-Situmizfflmii&^tii 1 . # u xf-i/ 

tt. 4 0 0-CtJLh. jf * L < 14 4 5 0t;J2Lfctf>IfiStt£ 

coo32] #*swtefc l't %*mm*2 btzu 
m%*wm=F2am&ixm^&i$>^ phko** 
^*jt$ : ^wc^tm?) # i : 

: 3-1 : 2T»4. ±»tf>J: 3fc£?W 

3K^*fe^ss*»^^ v *2 b^-aca^cos 

ttffi* 2 b § fi4 J: 5 fc* 0 . 3fc49MM8R!Hfc&< 

mixmmmizm-itifttmm 3 

[0033] OtOcfc a *#*a««*£IS 514, £?LB 

*xtt*«L3ta, ww-icticj: 

TFEfcfltfBU 2 0 0°CtLhTPTFE^ 

( 3 2 7'C*)1) , ft* L<U3 0 O'CggT'M 
&t&Zb£.J:*)ffi. 200-327'C. *?4L<t4 

300 icsarc«BWi z t iz x 0 . 3fe^f*i§i±^M 
mm-cofmiz x 0 , s^^ttr 

[0034] L"C 
{4, *?L**^fm : ^mfcfflv^^|H««rflffl 



xmft 1 0 onmizn ix^mi 1 -3 o%&®* 

[0035] mmfr<r>mjmttmzi5Vhmi&. 
(4, ZTLmnjH-mizmx-z &&x'$>tu$$>wibft 
1 1< . 2nmft=Fmmi&. &&miz x 

mivtmftm 1 nmift uc, ft*m& 2 

[0036]^, m 2 Rtsm 3 izTjktitimftm-sm 
5,5 - i4vvf*it, ziiwnftirmv-wiztsm* 
mtk!83, 3 - t>mmztix\,vzi><vx'$)'otztiK 
w<m*mm£mtMz®fezti-r. $>nmft? 
m 1 <mmizmmwmimm ^kx^x^xw %x 
mms^miz . mmm^m 1 *mt . 
mrnizmmmmfoziitzfttmftmitmmbti 

coo37] &±<?)X 0 *m&*i!?&*mitv&m 

l45/imi,XtT\ 3 0jumHT, «F4L<J42 0/xmja 
T. 4*)»4L<{41 5umW.TX'folZbi)W£l 

v\ i*tm*8rr'i4, ae^Nif^ft^^-rtrr, 3tm 

£J&g#SjWgTt £ . 4 3 0 /z m *jBi 6 % 
ffiftW** < =5r 0 . ffitt*y:& < tah b b i> fc. 

#*<0t^f WHitejlitr 63EfL*iTt4 ZJLMMftT 

mzm^x\^c?>x\ £?w«#mtfciwi3*is# 

«^kJt^T, (4l»*<^l:^ i l^ft^ffi^-ri>Ck 
3te«a«fc:»4^4 i b tfX'Z h P)X\ iSv ^MSZ®® 

mtfm&x-*?,. ttz. zwrnfrFKb txm?miz 

hn&K*mmizm&ft^m±mmmmm 

[0038] tftmi *m<ommii. ft¥m&m 
irfm-mizmwzmnmmm $titz hnxbh. 

[0039] 04(4, II 2 KSrf X 0 *3t*«WWt^« 

mi i o b ixa. m&ft^m 1 2^-hic, 



!(6) 002-1 75843 (P2002-175843A) 



m 1 1 srft^ttJi 3 mm ix v m . 

[0040] mm/mm i 2 1 ixa. mw%m 

x v m. t - v r v , . 7 •/ s$si ah: k t « ^ h z fc # 

[004 1] *3WifcV*di«lfctt, jfcR* { 5 5 0 nm 
•CiSMflK 5 0 KJ2LL<0*£* v * 3 . £ tf>glTca*tfr , 

■CAS. 

[0042] mim=Hffi 1 2 ttfcRje l 

HSR0>fl&W)7 HflcWfcli* 1 0,um~4m 

[0043] mmmmm 1 1 a, 1 

B**i»£-r*8ttttttKfc LTJis >f y>"7A • *X 

MAM. 7y*H-7m^x ryftyH-7M 
bi>imm^t>>ti&. zzx\ i*-^yh£5i&flSE 

[0044] mmmm 1 1 mmmt. wurjs 
[0045] mmmsm 1 1 tK*mm3 t<mn 

ftm3<7)$m\mamx'$>&frt>. mmmmmi i<o 

iKmmitzMz, mm®, tomm-tztw* 
[0046] mmtim>mb txu. yt^mmi^m 
m&wmt ixa. '4 ywj*. xxuMtm-f y? 

[0047] *ftBjodiro£Jflv^ft**ttJ|fc LT 



mtS&AKvfm. «?t'-A3gm 4*y7V- 

&< . w.mmmm±izmmmm^tihz b 
hcox\ ±v%^wm3bwmbmmx'mfm 
m&mithzbtfX'Zh. 

[0048] W±<7)£ 0 %m$i&tth*8ffirfflttk 

znnmft^mzizttmb Lxftmw¥mm* 
m&ix^iwx'. 0 i>i$^%&mmmt> 
n&. ^nmm^mbtxePTFEm^ 
tzmmx'iz. mmmwmrm<mm&*-&< 1 
x . mmm±mm itzmmitJammi z t 
tfx'*h<nx\ m^Kmmmmmf&ziix^h. 
[0049] *%w<D%mmi&. ~mm 
m<omm^tit^K}B. im%tt&mzb'<m«<D 
Mt¥mmnmbixm^&zbtfX'*z>. ^ 
nmm^tx\^0x\ mmmtz±mxm 
i-icoiZ'm%Acr)ftmmm£%mzm2itizb 

^mm (±mmm mmcsmt ix^mx-bz. 
[0050] %M®&mb ixi*. ±ffiftmm&:<®. 
w.x-% h i> (vx'&tum ck&££ y 

■r-vj±&mimffmizmL<m^bti&. mm. 

isA-h'A MVI-TisTi-b) b'^ (2, 2' -b*f 
i/*^- 4,4'- ififArf* i/V- h ) )Vf-*7h, 
(II). hU7> (>f Vf-T^T-th) (2, 2' : 
6' , 2" -^-f'Jy'y-4, 4' , 4" ~hVt])V 
X^sV-h) )Vt-*7J* (ID . (-fy* 
7^7*h)t*X(l, 10-7x*yhO'J;U-4. 
7-y^Kdf^k-h) ;1^t->7A (II) 

[0051 ] 3fe«J8fe*<Ofl*#*J: tT«i. ±IB*« 

x\ mmth-mmwhtih. ^■ftKD^t^nm 
m?®Mmzm&ti&iit:Mtx-&%mx i . 

[0052] tmt^nm xftmnm&wmt. ± 

H5tejj^J:3K» *^BjcO3t«S2 0i:Wli3 0 
'k 5- . 3tmfiS 2 0 rtZHmtt?® 1 <8l#*tSi 3 0 |6j 
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[0 0 5 33 WRUctta^ka^ftHrt^fe^g^ 

2 -**-9-V'J xV y, xf- P y*-#*~h$riW>ir 
-A'J yf^H^ffltfHW/MfcB'J ; U/HLX 

[005432*11304: LT IS. AS** 0 C^ifT'ffl 

3 1 tmmrnm 3 2 , $ 3 3 
fcsw^futt^fflv^i. s«3 latrantttsi 

[0055] 3t«s 2 0 1 ix&mmm.ymM*m^ 
tat* ±mx'ft«rt&±mmmti s mti$>. *mmm 

nmmbLx. mwmmmi uzmnnt. mmt 
mmi lizmiftixztMTte, tmmzn^x, 
tm3oizmt>tii. nm3ox'u. &&<vfmftmz 
•to. mmn < i 8 - > fcgwRo-c swhm 

*v ( I-) 4:3:6. 3*fl3HK:*>'li. 3t«®2 0li 
[0056] **"^»6fls¥«fitts # ?*»K£fliv* 

x^-M-F*4^#ffl*«Kift, 
«^»fcjm**lll4:LTffl^*£ 4: $4> 

&mzm^m&iz^ fyh. f-f-A-^v/k b 
m*M&w& <*»«a) tLxumx-bi. 

[0057] 

Y S S - 5 0 t^-Xlz-tt^f^'^V-X^-^ 2 
400£ffiWC> AMI. 5, 1 0 OmW/c m^ft 



fc. 

[0058] a) SBftmEVoc (V) 
WAWLtl 4: * Olff X'h h . 

[0059] b) «US«8t«I, e (mA) S.^"3®$&mSSE 
®J£J 3C (mA/cm!) 

wtowmms (cm*) ttL^ttw . 

[0060] c) f&tfHi'f f 

( v MS ) . ( i.„ ) fi, S8g«Eft^o^fii 

= (i,.,xv„ I )/(i ie xv oe ) 

[oo6i3 A)%s3tmmri (%) 

77 (%) = (mmmwn'st&kimii/w) x 

100 

= < I.„XV,„} /WJ xioo/s 
= { J S cXV 0C > /W> xf f xi 00 

[0 06 2] ISiE$ix^'j7rlx-yx-b;l/Sry-5^5 

ffi 1 3C t =5:5 J: o fcy-5 ^ 5 a V—?<Wtm£Wm.'t 
4. 3l«*iBSLfcy-5-^5*U'~^fc3IMfc?«« 
^-bybb. y - 7, ^ - ^ "C-^E £ ffittf)8fflC* ^ - 

r$ii-r. £*j6fc*4«*«8Mi ( i.„ > at^ft* 
«e (v.„> im&u ±&izK\ix%#>tz. 
[0063] <z>ffltmmm<oimwm 

[0064] ®K¥mm%mffl9- 

2 9 3-4 2 1-2 0 *fflV^T«l5eLfc. 
[0065] C ZfiMWcf 5 VH&aWm. D 
a) ^7L^K^^ymi 1 P2 5 : B*rxoy;H** 
*tt»OlWI:f-^y»*P 2 5 ( T i 0 2 *#*9 9 . 
5»fi%. ttaiH5 0mVg« -«2 1nm < 
;^;Wb*3 0%) €-6g. x^y-;P2cm3, fflt 
mkLXT*z+)VT4z\-yQ. 2cm 5 Jy;l/3^7b' 

-x<7)Ao^n(cAn, ^ >hi/±-*-zm^x 

•J h^X- 1 0Q%m&m\Q. 2cm 3 ^lcm3C 

mfritMmz . fozwm uzmt^ y^-x v izm 

Ml. ^7X«±{CM0. 4 5 0-CT-30 
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tfpwusu:. mi*m.*?>B&9Wu asm 
•fkf-^>-e^P2 5^fi^. 

[00661 b) ^fUIiWkf-^Mt^ST- 21:1* 
>%S*P 2 5 fcfUT , ?JK£IIN^«ttH<0it 
ftf-^y«*ST-2 1 (Ti0 2 ^$98«fi%, 
Jfc*1B«64cm»/g, -&&@2 0nm) fcffiVtf: 

coo6 7] iw^?vi£mmn 

a) P2 5»|i*:IWfc**Vtt*P2 5fc6 8. X* 
y-;l/2cm3, aiXT-fef-yPT-fehyO. 2cm3£, 

;^-*fflVvC3 04HBttHftS-ltfc. x?/-;W 
2 c m^JniT^ yhyx-*-?rl^rM^ 
4 i: V ^ y wl^I^tf 4HW*f££ 4 0 jg t 
fc. x*y-^4 0cm3£fln;lfcSL 

«fcja8T3 04HSttaai/t. P 2 5ftffiK*NRLfc. 
[00683 b) ST-2 1&*B»:I&fl:?-*>'»*P 
25fcfUT\ BHfc?-**»*ST-2 lSrfflV^UW 
liP2 5£^£ilsfS^fcH«fc:lyt. ST-2 

[ 0 0 6 9 ] c ) ZWgmtfr* VWf- ■ Wt 

wfc+tyvmp 2 5(r>mmz i . 8 gtjsaufcft 

*>9fc. JJB'CiH!Ufc^?LKBMtf-^yS : FP2 5<o 
8S»St£4. 2giLT. P2 5MScOPSt^t 
T , P 2 5 ii-^M^5rPS Lfc . 
[0070] ®Hfcf-?MftfcST- 2 1 OftA!** 1 . 
8slzWMltztth*)lz. ±IBTlS8!Lfc#?l#IHfc* 
^y^ST-2 lc7)SsJnft^4. 2 s tLX, ST- 

2 1 t-c, s t - 2 1 m-smmm 

HU:. 

[007 1] C3fe**0fl*) 
3fcS® N o . l - 5 : Sff^fLfttf' 'Jfh ?7;M-nx 
fl/y (ePTFE) (K9 3//m. £?UP60%, ft 
*?LS0. 30/im) Sr^h'Jr-f -yxaKSSO. ill 

Mt3 0«IL«i MfcU 3 00 

[0072] ffi. No. lli;'P2 5«£i«K*fc«» 
t s '««ft«gJM»"C 3 0 ftffl&l IfcSL S T - 2 1 A 



[00 73] i^KHtf-^^ePTFE^Kte, A'4 
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